Abstract Regardless of the bill of H. R. 5900 Airline Safety and Federal Aviation Administration Act of 201 0 aiming to elevate the flight hours and level of certification for pilots working for FAA FAR 121 air carriers, the ongoing pilot recruitment at regional airlines continues to grow. Simultaneously, an influx of low time and relatively inexperienced pilots are continuously flying the revenue passenger. In this case, collegiate aviation programs should take the responsibility to deliver low-time pilots, yet with sufficient knowledge and skills regarding multiple crew scenarios and complex t&sport aircraft systems. With this in mind, in order to ensure the quality and experience flight training at the university level, full size air carrier Flight Training Devices (FTD), and sometimes motion simulators (FFS Full flight Simulators) are used. However, the aforementioned high-end devices are not affordable to every collegiate aviation program. To make efficient use of the professional student pilot's budget and ensure a thorough and comprehensive application of systems knowledge and crew resource management concepts, a compatible alternative is an option. In this paper, a Flight Training Device (FTD)/simulator was used and the certification process and acquisition steps were described. Due to the nature of the study, Action Research Methodology (ARM) was selected.
Introduction
The H.R 5900 Airline Safety and Federal Aviation Administration Act of 2010 has imposed a career threat to professional flight training programs as the proposed bill requires that all pilots working for FAA FAR 121 air carriers must have at least 1500 flight hours (Government Printing Office, July 28,2010) . However, according to the bill, the Administrator of the Federal Aviation Administration (FAA) may allow specific academic training courses to be credited toward the total required hours. In this case, how to ensure the quality of a flight training program that could be recognized by the Administrator is critical. In particular, there are currently approximately 110 flight training institutions in the United States including airline, commercial, professional pilot, and flight crew colleges (Education Reference, U.S., 2010). Identifying a costeffective way to train airline pilots pursuant to the proposed law is an urgent need. Background In 2008, regional airlines hired over a dozen of professional pilot undergraduates fiom University of Central Missouri (UCM) with fewer than 500 hours of flight time. Although most succeeded in completing the training, three failed or experienced difficulty at one phase or another. All commented on the intensity and rigor of the training. The gap between the knowledge required of the FAA commercial pilot and the demands placed on new hires during air carrier ground school and simulator training is wide, particularly when hiring demand is high and new First Officers obtain their first job with minimal or no flight crew experience. Thus UCM's Department of Aviation faculty speculated that the potential wash out, or failure rate of initial hires at airlines could be avoided with the students' consistent and systematic exposure to a professional environment in a full size transport aircraft Flight Training Device (FTD), in a variety of classes. In the Spring of 2008, a group composed of faculty and staff, employed at the University of Central Missouri (UCM)'s aviation department undertook a study to evaluate the viability of acquiring a Transport Category Flight Training Device (FTD) that would be used principally for students in the Professional Pilot Program. The rationality underpinning Collegiate Profssional Pilot Programs UCM's FTD study was the viability and successfbl practical application of FTDs with an evaluation comparison to the ab-initio pilots enrolled in Part 142 programs conducted by Macchiarella and his associates in 2006. In their 18-year study, Macchiarella, Arban and Doherty concluded that the use of an FTD in flight training provided an effective , transfer to the actual aircraft for each flight-training task. Macchiarella's project conducted on ab-iiitio students represented the largest scale transfer study completed in a civilian environment. Relying on Macchiarella's findings and fiom inputs given to the department by industry employers during the university's advisory committee meetings, the consensus highlighted the need for a complex training device, or FTD. Used by all professional pilot enrollees, the FTD could help ease the difficult transition experienced by previous professional pilot program graduates during initial aircraft training at their first airline job. However, one needs to consider which FTD could be the most cost-effective model for a collegiate flight training program under the budget-constraint status.
.
Regulatory Review

FAA FAR Part 60
FAA certification allows a device to be used for training specific to certificates and ratings. In full motion devices, simulators, pilots can obtain a type rating, which is the equivalent of an Airline Transport Pilot (ATP) Certificate for that make and model of aircraft (FAA, 2008) . Flight Training Devices (FTD) can be used for initial training, leading to the type rating, typically about one half of the type rating simulator time requirements. The FAA has categorized the training devices to be used for the acquisition of ratings. In 2008, the FAA implemented FAR Part 60, which officially regulates Flight Training Devices and Simulators. As Bob Davis, Manager of the National Simulator Program (NSP), states, the purpose of FAR Part 60 is "to give a legal basis to the process of qualifying simulators" (Phillips, 2007, p. 65) . The FAA also intends to be in line with I Europe's Joint Airworthimess Authority (JAA) per regulatory harmonization. The focus of the FAR Part 60 primarily affects Level four to seven Flight Training Devices and Level C and D simulators, which impose a challenge to the sponsor's development of an approved quality management system. FAA FAR 60 FTD Visual Quality Management An emphasis on higher quality visuals is also contained in FAR Part 60. Airport models, environment, aircraft, and equipment all must faithfully represent reality. The pilot's field of view, for instance, has increased recently fiom 150 degrees to 180 degrees. This increased emphasis on graphics has created a requirement for updated, High Definition (HD) projection. Manufacturers and sponsors must seriously consider which graphics to include in their devices, to meet Part 60 standards (Adams, 2008) . In order for the device to maintain its FAA certified status, it needs to undergo periodic annual or semi-annual recurrent evaluations. Because computer software is widely used in Flight Training Devices and simulators, a system monitoring the integrity of the computers must be in place and available for the Principal Operations Inspector (POI) to check upon inspection. The FAA AC 120-45A Airplane Flight Training Device Quarification While the FAR Part 60 is regulatory, FAA AC 120-45A offers guidelines and recommendations. The FAA Advisory Circular 120-45A ranks Flight Training Devices by levels, fiom one to seven, while letters A through D qualify simulators. In order for a device to qualiQ as a level four or above, it needs to be representing a specific model of aircraft. At level seven, a device faithllly imitates the aircraft it represents. An aircraft simulator is not only aircraft specific, it also has motion, provided usually by hydraulic jacks and requiring a dedicated maintenance support team. An aircraft Flight Training Device is aircraft specific but does not have motion. Both can be FAA certified and used for training and checking according to the assigned qualification level by the Principal Operations Inspector (POI) for levels two to five or by the National Simulator Program Manager (NSPM) for levels six and seven. The FAA has approved about 60 motion-based simulators yearly (Phillips, 2007) . In the case of a convertible Flight Training Device, which can represent several aircraft, separate testing is required for each model to be FAA approved. For levels two to five, which are nonaircraft specific, the device must be representative of the set of aircraft for which it is approved, e.g. multi engine turboprop, etc. Advisory Circular 120-45A and the FARPart 60 outline the approval process and the specific perfonnance requirements for each training device. Once the device is approved, the owner becomes a "sponsor" and the device can be used for training and to obtain experience required by the FAR5 for specific certificates and ratings. To qualify as a sponsor of an FTD, the FAA FAR Part 60.7 specifies that: (1) Maintain a discrepancy log (2) Ensure that, when a discrepancy is discovered, the following requirements are met:
(i) A description of each discrepancy is entered in the log and remains in the log until the discrepancy is corrected as specified in §60.25(b).
(ii) A description of the corrective action taken for each discrepancy, the identity of the individual taking the action, and the date that action is taken be entered in the log.
(iii) The discrepancy log be kept in a form and manner acceptable to the Administrator and is kept in or adjacent to the FSTD. An electronic log that may be accessed by an appropriate terminal or display in or adjacent to the FSTD is satisfactory" (FAA, 2008, p.2 
Research Methodology
The researchers applied Action Research Methodology (ARM) throughout the study. As AR methodology is a scientific approach available for the researchers to merge themselves in a research setting for evidence discovery, researchers experience the first-hand challenges, process cognition and available knowledge, and implement selected strategies (Reason & Bradbury, 2001 ). The AR procedures or the "Look-Think-Act" loop have been utilized as an acronym in the qualitative research discipline for decades. A flow-chart is provided below: 
Colleziate Professional Pilot Programs
The final report of this study will follow the ARM steps as addressed in the following section.
Result -FTD Availability and Group Meeting
Per ACM's "Look-Think-Act" process, after the regulatory review, the purchaser must identify the specific purpose prior to the acquisition of the training device, determining, for instance, who will use it, for what training whether students will use it to receive initial exposure to complex systems or if the device will be contracted out to satisfy type rating requirements. Indeed, when an airline downsizes and parks aircraft, it has to shift crews to other equipment based on seniority, as dictated by contracts. Because of the relatively high initial expenditure and ensuing low variable cost, when compared to an aircraft, the training device makes greater financial sense with high use. Indeed, the rental income potential outweighs the space and maintenance fees associated with the operation ofthe device. The 737-800 aircraft costs an average of $80,000,000 (Boeing, 2010) and the baseline hourly cost ofoperation for the average B-737 is $2,000.00 (ICAO 2000) . In comparison, full-motion simulators cost from one to more than 15 million dollars based on the specific aircraft demand, while a 737 NG Flight Training Device averages $350,000 to $500,000 and can rent out from between $100 to $200 per hour per seat.
FTD Selection and Utilization
UCM's Reasoning For FTD Selection
FTD Schedule Analysis
Depending upon the size of the training facility and the amount of users, several instructors and a fleet of training devices may be justified. Because the device can and should be used as much as possible, the department can schedule several instructors on one device. Due to the increased intensity of the training that takes place in a FTDIsimulator, four-hour sessions with one instructor and two students preceded by a one hour brief and followed by a one hour debrief can render productive results. Thus five four-hour sessions can be scheduled in a 24 hour period and still permit maintenance action, as necessary. simulators are usually slated for two to four-hour maintenance checks daily while non-motion FTDs usually only require monthly maintenance check ups beyond the occasional and easily resolved software issues. Trained computer technicians can resolve most issues remotely.
Instructor Certification
To offer training toward the acquisition of a rating or certificate, instructors need to be appropriately rated in the device or type of aircraft. For example, to give college students instruction in an FTD aimed at obtaining a 737 type rating, the instructor needs to be type rated in the 737. At the collegiate level, most students will be too young to meet the FAA type rating requirements. A non-rated but proficient instructor is therefore sufficient for most college applications. A department may however choose to type rate its FTD instructors so as to increase competency, expertise level, and marketability. For most college students, therefore, the hours spent training in the FTD, while not being logged for a type rating, can be logged to meet other requirements. Instrument currency requirements can also be partially met.
System Verification and Expansion
The proposed FTD/simulator and training program aims to provide students first hand exposure to complex systems operation and integration. It logically follows a ground school class on the aircraft systems during which relationships between systems are examined. For most students, it is the first look at multiple crew operations. Students learn the harmonious division of labor in the cockpit, the efficient use of checklists for verification of flow completion. For all students, this is an opportunity to use the Flight Management System in a Line Oriented Flight Training scenario. The relationship between the FMS and the autopilot and auto throttle is examined. Combined with a study of Crew Resource Management Concepts, the FTD provides students with a more realistic venue during emergency situations. Students learn about gathering of essential information, assessment of risk and task prioritization. Conclusion Flight simulators have been ranked as one of the five leading technologies that has affected the aviation industry over the last 50 years (Gormley, Garvey, 2008) . With the increasing fixed and variable cost associated with aircraft operation, the use of simulation will continue to make financial and logistic sense in the foreseeable future. The training devices' relatively low acquisition and upkeep costs provide operators with the ability to generate revenue as well. With increased focus on safety and experience from the government, as evidenced by the new ATP requirement for d l pilots of air carriers, it is evident that airlines will expect new hires to be familiar with the transport aircraft category systems and operations. Simulators and Flight Training Devices (FTDs) can affordably bridge the experience gap between college and the professional environment. To respond more quickly and to meet industry's demands more accurately, collegiate professional pilot programs can position themselves to offer their students the tools to succeed in today's demanding and dynamic aviation marketplace. In addition, college classes can make use of an FTD that includes the following:
-Transport Category Aircraft Systems: FTD practice combined with classroom lecture, individual time on an interactive Computer Based Training Module and in a "paper trainer"-three D plywood cockpit replica used for checklist practice and switch familiarity.
-Flight Management Systems (FMS): FTD practice of automation and FMSIIRSlAutopilot interactions.
-C r e w R e s o u r c e M a n a g e m e n t (CRM): Classroom study of human factors in aircraft accidents and practice scenarios in the FTD aimed at exploring crew interactions in normal and abnormal situations. Chien-tsung Lu is an associate professor at Purdue. Dr. Lu is an aviation safety and security expert focusing on the emerging discipline of Safety Management Systems (SMS). He possesses a very strong and productive research history and has received several research awards showing important impact and significant contribution to the aviation safety field. Dr. Lu is an active graduate faculty member who significantly helps students become a researcher as well as a professional. He is a devoted grant writer and serves as the primary investigator of many SMS research projects. Dr. Lu is also a reviewer of aviation leading journals.
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